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Abstract. Mining contrast subspace finds contrast subspaces or subspaces 
where a query object is most similar to a target class but different from other 
class in a two-class multidimensional data set. Tree-based contrast subspace 
miner (TB-CSMiner) which employs tree-based likelihood contrast scoring 
function has been recently introduced to mine contrast subspaces of a query ob-
ject by constructing tree from a subspace that is data objects in a subspace space 
are divided into two nodes recursively with respect to the query object until the 
node contains only objects of same class or a minimum number of objects. A 
query object should fall in the node that has higher number of objects belong to 
the target class against the other class in a contrast subspace. The effectiveness 
of TB-CSMiner in finding contrast subspace of a query object relies on the val-
ues of several parameters involved which include the minimum number of ob-
jects in a node, the denominator of tree-based likelihood contrast scoring func-
tion, the number of relevant features for tree construction, and the number of 
random subspaces for contrast subspace search. It is difficult to identify the val-
ues of these parameters in a straightforward way based on the conventional 
analysis. As a consequence, this paper proposes a genetic algorithm based 
method for identifying the parameters values of TB-CSMiner in which sets of 
parameters values are treated as individuals and evolved to return the best set of 
parameters values. The experiment results show that the TB-CSMiner with pa-
rameters values identified through the genetic algorithm outperformed those 
identified through the conventional analysis in most of the cases. 
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1 Introduction 
Given a two-class multidimensional data set, a target class, and a query object, mining 
contrast subspace aims to find subspaces in which the query object is most similar to 
the target class but dissimilar to the other class [1-2]. Those subspaces are subsets of 
features from the full feature set of the data set and known as contrast subspaces. A 
query object can be any object of great interest which its contrast subspaces wanted to 
be discovered. There are real life applications of mining contrast subspace over many 
domains such as medical, insurance, banking, science, and etc. For example, a medi-
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cal doctor wants to diagnose a patient with Hepatitis A disease. Hence, the doctor 
may want to know in what subspace the patient’s symptoms are most similar to Hepa-
titis A disease but dissimilar to Hepatitis B disease. This can reduce diagnostic error 
and makes sure proper treatment can be provided to the patient. Another example is 
an analyst in an insurance field wants to investigate a fraud claim, thus the analyst 
may want to know what subspace that makes the fraud claim most similar to fraudu-
lent cases but dissimilar to normal cases. The discovered contrast subspace can be 
used to determine further investigations and actions that need to be taken. 
 Tree-based contrast subspace miner (TB-CSMiner) which uses tree-based likeli-
hood contrast scoring function has been developed to mine contrast subspace without 
affected by the dimensionality (i.e. number of features) of subspaces in multidimen-
sional numerical data set of two classes [3]. Fig. 1 illustrates the process of TB-
CSMiner. 
 
Fig. 1. The TB-CSMiner process. 
 TB-CSMiner mines contrast subspaces of a query object by first identifying a sub-
set of relevant features with respect to a query object based on the tree-based likeli-
hood contrast scoring function from the full feature set given in a data set. A series of 
random subspace searches based on the tree-based likelihood contrast scoring func-
tion is then performed on the selected subset of relevant features to find contrast sub-
spaces of a query object. For a subspace, the tree-based likelihood contrast scoring 
function constructs a half binary tree by recursively partitioning data objects into two 
nodes with respect to a query object and terminates the partitions when the node con-
tains all objects belong to the same class or a minimum number of objects. A contrast 
subspace of a query object is where the query object resides in the node that has high-
er number of target objects (i.e. objects belong to the target class) against other ob-
jects (i.e. objects belong to the other class). TB-CSMiner requires four important pa-
rameters which including the minimum number of objects in a node, the denominator 
of tree-based likelihood contrast scoring function, the number of relevant features for 
tree construction, and the number of random subspaces for contrast subspace search. 
The effectiveness of TB-CSMiner depends highly on the values of these parameters. 
However, the best parameters values for TB-CSMiner in mining contrast subspace 
cannot be determined directly from the conventional analysis of TB-CSMiner perfor-
mance. 
 This paper proposes a genetic algorithm based method for effectively identifying 
the best parameters values of TB-CSMiner. It generates a population that contains 
various sets of the parameter’s values. For each set of parameters values, the TB-
CSMiner uses the parameters values to find contrast subspaces of a query object. 
Then, the classification task is performed on the identified contrast subspace space. 
The classification accuracy is assessed and assigned to the used set of parameters 
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